In a Letter to the Editor, Fournier et al 1 commented that our statistically nonsignificant results may be because of the use of an overly simple trigonometric transformation (ie, the use of a simple sinus function). We believe that the analysis by Reiter et al 2 , based on a sinusoid function, is a proper methodology to study the circadian relation of the size of injury after ST-segmentelevation myocardial infarction (STEMI). Considering that the scientific approach is first based on the replication of previous results, we precisely repeated on our data the same analysis that Reiter et al performed (same procedures), but it was unsuccessful. Subsequently, to prove that the lack of regression significance did not depend on the selection of an improper nonlinear function, we also tried several other nonlinear forms that were also unsuccessful (Online Data Supplement). 3 In addition, to further assess our results, we decided to test the circadianity using the difference tests (as Fournier et al did in their study), but because the results of the post hoc examination were also nonsignificant, we had to conclude that we did not find a clear-cut circadian dependence of infarct size after STEMI.
Fournier et al hypothesized potential differences between our study populations and previous ones that could justify differences in the results. In the Online Tables I and III, we offered characteristics of the first acute myocardial infarction (FAMI) 4,5 cohort and the Italian cohort broken down by four 6-hour intervals. Among the FAMI cohort's characteristics, we reported the number of diseased coronary arteries and the Killip class. These 2 variables, which can affect infarct size and thus represent potential confounding factors, were not different among the four 6-hour intervals in the FAMI cohort. Fournier et al 6 did not report these data in their study, but they presented the rate of anterior wall infarction. We feel that is only a different way of presenting data and the fact that we did not show the data on the rate of anterior wall infarction does not invalidate our results. In the Swiss population, a lower rate of prior percutaneous coronary intervention (PCI) was observed in patients in the midnight to 6:00 am onset of STEMI with the greatest creatine kinase (CK) peak. A previous PCI could limit the extent of a subsequent STEMI. In the FAMI cohort, all patients had no history of cardiovascular disease or interventions, thus limiting the potential bias that affected Fournier's study. In the study by Reiter et al, from midnight to 6:00 am, where the CK peak was the greatest, the authors found a lower intake of antiplatelet agents on presentation. 2 Thus, although we did not report data on medications on presentation in our study, we would have expected to notice any circadian pattern even if minimal differences in the treatment had been present. Thrombolysis in myocardial infarction flow at the end of the primary PCI (as indicator of successful primary PCI) were not systematically reported in the FAMI cohort, and for this reason we did not report them. Reiter et al also did not report these data. 2 Furthermore, Fournier et al supposed methodological issues in our study that could have led to failure to investigate the time-ofday effect adequately on myocardial infarct size. On the contrary, Traverse 7 did not detect any of the presumed methodological issues. We performed ≈20 analyses (pertaining to a combination of different clinical inclusion criteria, different ethnical and hospital origins, and different statistical methodologies), and only in one of them, considering an Italian multicentric cohort, the Kruskal-Wallis test showed a difference in the CK peak level in the first quarter of the day (midnight to 6:00 am). But this result was corrected for type I error by means of the subsequent post hoc analysis (Dunn multiple comparison test) that failed to demonstrate that any quarter of the day was significantly associated with higher CK peak level.
We offered data on ischemic time and rate of primary PCI (100%) for the Italian cohort (n=624) in the Online Table III . Interestingly, a remarkably longer ischemic time was observed in the first quarter of the day (midnight to 6:00 am) in the Italian cohort. This might be one of the factors at the origin of the type I error we detected, affecting the interpretation of real circadian dependence of infarct size. Interestingly, in the study by Reiter et al, the median door-to-balloon time for the patients in the interval between midnight and 6:00 am was distinctly longer than in the other intervals of the day. A longer ischemic time (and a longer door-to-balloon time) in the midnight to 6:00 am interval was also observed in the study by Holmes et al 8 (study population n=2143), which rejected any significant association between circadian patterns of time of onset and in-hospital death. Also, in the study by Fournier et al, the ischemic time was the highest in the midnight to 6:00 am interval. Because the ischemic time is a variable of importance in terms of infarct size, Fournier et al corrected the CK peak values of their patients considering the CK peak/ischemic time ratio. Both from the medical and the statistical viewpoint, the basic question of whether a simple division by the ischemic time is the proper way for correcting the CK peak remains open.
We agree that the hypothesis that the circadian rhythms can exert a certain influence on infarct size is reasonable; nevertheless, unlike some of the previously published articles, we were unable to reproduce earlier reported results. We cannot agree with Fournier et al when they state that our findings are actually in line with previous results and enhance the link between circadian rhythms and vulnerability to ischemia. In fact, it is equally probable that human factors (also potentially affected by circadian dependence; for instance, the off-hours duty) and molecular circadian dependence can affect the infarct size after STEMI. We believe that further analyses (especially at the molecular level) from different STEMI cohorts are necessary, and we are willing to collect and analyze new data to evaluate whether a circadian dependence of the myocardial vulnerability to ischemia really has a clinically relevant effect.
